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Infected carotid pseudoaneurysm
and carotid-cutaneous fistula as a late
complication of carotid artery stenting
Amir Kaviani, MD, Kenneth Ouriel, MD, and Vikram S. Kashyap, MD, Cleveland, Ohio
Carotid stenosis after neck irradiation is a well-described entity. A 78-year-old man presented with left eye amaurosis
fugax 11 years after radical neck dissection and neck irradiation for mucoepidermoid carcinoma. The patient underwent
carotid artery stenting for a high-grade stenosis of the left internal carotid artery. Twenty months after the procedure, a
pulsatile neck mass developed with intermittent arterial bleeding. After control of the bleeding, he underwent resection
of the left carotid bifurcation, including the indwelling stent and reconstruction with a saphenous vein interposition
graft. A pectoralis myocutaneous flap was used for wound closure. In this case, localized infection of the stented carotid
artery led to mycotic degeneration, pseudoaneurysm formation, and erosion to the skin surface. As carotid artery stenting
becomes more widely used, previously unreported late complications associated with this procedure are likely to become
apparent, and continued close follow-up is warranted. (J Vasc Surg 2006;43:379-82.)Carotid stenosis is a major sequela of head and neck
irradiation after radical neck dissection for cancer.1-3 The
surgical management of carotid artery stenosis in this set-
ting has been shown to be safe and durable, albeit techni-
cally demanding.4,5 Severe scarring and fibrosis in the irra-
diated field may be associated with an increase in wound
complications and inadvertent cranial nerve injury. Recent
results of carotid artery stenting (CAS) for symptomatic
carotid stenosis in high-risk patients have been promis-
ing, with perioperative morbidity comparable with carotid
endarterectomy.6
In patients with a history of radiotherapy, CAS is par-
ticularly promising because it eliminates the need for an
incision in the irradiated field as well as extensive dissection
and vascular mobilization. Several small series have re-
ported successful CAS in patients with a history of radio-
therapy.7,8 These reports have indicated a low perioperative
complication rate. However, long-term follow-up is lack-
ing in this cohort of patients. We report a case in which 20
months after successful CAS, a carotid-cutaneous fistula
resulted in pulsatile bleeding from the neck that necessi-
tated emergent intervention and surgical reconstruction.
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A 78-year-old man presented with two episodes of left eye
amaurosis fugax. Eleven years earlier, he had undergone left radical
neck dissection for mucoepidermoid carcinoma of the oropharynx
followed by neck irradiation. Neither the dosage nor the duration
of radiotherapy was known, but the physical examination revealed
a firm, woody neck with minimal soft tissue and a prominent
left-sided carotid bruit. A carotid duplex scan was significant for an
80% stenosis of the left internal carotid artery (LICA), which was
confirmed on angiography at the time of intervention (Fig 1).
The patient underwent LICA stenting with cerebral protec-
tion for this high-grade, symptomatic lesion. A 5F diagnostic JR4
catheter (Merit Medical, South Jordan, Utah) was advanced into
the left external carotid artery over a floppy angled Glidewire
(Guidant Corp, Indianapolis, Ind) using roadmapping guidance.
The angled Glidewire was then exchanged for a stiff 6-cm-tip
Amplatz wire, followed by removal of the JR4 catheter. An 8F
70-cm Rabbe sheath (Cook, Bloomfield, Ind) was then advanced
into the distal left common carotid artery. After predilation of
the high-grade LICA lesion with a 5-mm coronary balloon, a
Med-Nova filter (MedNova, Inc, Galway, Ireland) was passed
through the LICA lesion followed by deployment of a 8- 20-mm
Precise stent (Cordis Endovascular, New Brunswick, NJ), achiev-
ing a satisfactory technical result. Perioperative antibiotics were not
administered during this procedure.
The patient was discharged within 24 hours, and was symptom-
free during office visits at 1, 3, and 6 months postoperatively, with
a patent stented segment on carotid duplex. Twenty months after
the procedure, however, a pulsatile mass developed in the patient’s
left neck with some purulent drainage. He did not seek medical
attention until a week later, when he presented to the emergency
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recent skin breakdown in the left neck (Fig 2).
An arteriogram revealed two small pseudoaneurysms with
active extravasation of contrast in the proximal external carotid
artery. The external carotid artery was occluded by coil emboliza-
tion with Tornado coils (Cook, Inc) through the tines of the stent,
with cessation of bleeding (Fig 3). There were no systemic signs of
Fig 1. Selective left carotid arteriography before carotid artery
stenting reveals a high-grade carotid bifurcation stenosis in a
patient with amaurosis fugax.
Fig 2. Photograph of the patient’s left neck 20 months after
carotid artery stenting. A pulsatile mass developed in the patient’s
left neck, with bleeding from an area of recent skin breakdown.
Note that the patient had undergone radical neck dissection fol-
lowed by neck irradiation for carcinoma of the oropharynx many
years previously and had an indurated and fibrotic neck.infection; however, cultures obtained from the draining neckwound were positive for -hemolytic streptococcus, and appropri-
ate antibiotic therapy was initiated.
During preparation for surgical left neck exploration, the
patient had recurrent sentinel bleeding from his neck wound. He
underwent resection of the left carotid bifurcation, including the
indwelling stent and reconstruction of the LICA using a saphenous
vein interposition graft. At time of operation, the pseudoaneurysm
had eroded to the skin surface, causing a carotid-cutaneous fistula
(Fig 4).
The dissection was tedious, as tissue planes were fibrosed with
significant radiation-induced scarring of the soft tissue at the
carotid bulb. The distal aspect of the external carotid artery was
oversewn. The saphenous vein graft was sewn end-to-end to the
Fig 3. Selective left carotid arteriography revealed two pseudoa-
neurysms at the proximal external carotid artery. The external
carotid artery was occluded by coil embolization through the tines
of the stent, with cessation of bleeding.
Fig 4. Operative dissection at the time of left carotid resection
and reconstruction using a saphenous vein interposition graft. The
pseudoaneurysm had eroded to the skin surface, causing a carotid-
cutaneous fistula. Note the coils present in the thrombosed exter-
nal carotid artery. Minimal soft tissue was present, and a pectoralis
myocutaneous flap was necessary for coverage.common carotid artery and end-to-end to the internal carotid
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(EEG) monitoring was used throughout the procedure, and no
abnormalities in EEG activity were noted during internal carotid
clamping. A pectoralis myocutaneous flap was used to cover the
soft tissue defect in the neck, with a good functional and cosmetic
result.
Carotid clamp time was 35 minutes, and total operative time
was approximately 6 hours. Approximately 600 mL of blood was
lost. Wound cultures at the time of operation grew methicillin-
resistant Staphylococcus aureus, and broad-spectrum antibiotic
therapy was maintained. No evidence of carcinoma was found in
the pathology specimen.
The patient had a prolonged recovery in the hospital primarily
secondary to pharyngeal dysphagia and aspiration. He required a
percutaneous gastrostomy for feeding and was discharged to a
nursing facility. He died suddenly at home 3 months after the
procedure from a presumed cardiac event.
DISCUSSION
Recent interest in endovascular therapy for carotid
stenosis has led to widespread use of this modality in the
treatment of high-risk patients. Early reports indicate a
short-term safety profile that is similar to carotid endarter-
ectomy; however, long-term data are currently unavailable.
CAS is particularly appealing in patients with a history of
neck radiotherapy and woody induration of the neck, given
the technical challenges of carotid endarterectomy and the
potential for cranial nerve injury. It has been used selec-
tively in this patient population, with satisfactory short-term
results.7,8
Radiation-induced carotid artery stenosis is a well-de-
scribed clinical entity.4,5 The damage induced by radiother-
apy is believed to be a combination of direct vessel wall
injury leading to intimal proliferation, necrosis of the me-
dia, periadventitial fibrosis, and accelerated atherosclero-
sis.2 Indirect effects result from obliteration of the adven-
titial vasa vasorum. Tissue planes in irradiated fields are less
distinct, and the severe scarring and fibrosis following ra-
diotherapy results in a more tedious dissection, with risk of
injury to cranial nerves and adjacent structures.
With improvement in long-term survival of patients
with head and neck malignancies, carotid stenosis in the
setting of neck irradiation is being seen with greater fre-
quency. Radiation injury to the soft tissue surrounding the
carotid sheath is variable and appears to be dose related.
The appearance ranges from a normal, supple neck to
moderate injury and edema to severe fibrosis.4 Patients
with woody induration of the neck coupled with previous
neck dissection, like this case, or permanent tracheostomy
represent a more challenging subset of patients for open
revascularization.
Endovascular repair of traumatic injury of the carotid
artery has been reported.9,10 Furthermore, covered stent-
ing of an infected carotid pseudoaneurysm has been re-
ported in a patient with neck radiotherapy and prior carotid
endarterectomy.11 Carotid rupture or blowout is a feared
complication of head and neck cancer and its treatment.
Endovascular therapy, including coils, detachable balloons,and stents, has revolutionized the emergency treatment of
carotid blowout in the setting of head and neck cancer.12
These options, however, remain a temporizing maneuver
to control acute bleeding in most patients.
The long-term durability of endovascular solutions
for infected carotid pathology may be limited, secondary
to reinfection and recurrent bleeding.13 Although previ-
ously reported, the use of covered stent grafts to treat
infected pseudoaneurysms of the carotid artery after CAS
may not be ideal. Covered stenting will temporarily halt
bleeding, but reinfection of the new prosthetic device cou-
pled with intraoperative embolic complications have been
described.11,14
The present case illustrates a previously unreported
complication with the use of a metallic stent for carotid
occlusive disease in the setting of an irradiated neck. The
etiology of this patient’s condition is unknown. The se-
quence of symptoms would suggest a primary arterial infec-
tion in the setting of a metallic stent that led to pseudoan-
eurysm formation of the proximal external carotid artery
and erosion to the skin surface in a patient with limited soft
tissue overlying the carotid sheath. The erosion through
the overlying dermal layer resulted in a carotid-cutaneous
fistula. The infection may have been secondary to a tran-
sient bacteremia or, less likely, secondary to contamination
at the original procedure 20 months prior. Another possi-
bility is a skin erosion that caused seeding and arteritis
secondary to skin flora.
Also, erosion of themetallic stent through the dermis as
the initial inciting event cannot be ruled out, owing to the
paucity of soft tissue coverage after the radical neck dissec-
tion. Given the inherent functional abnormality of the
irradiated dermis in this cachetic patient, the stent may have
led to arterial, soft tissue, and dermal erosion. Finally,
unrecognized pseudoaneurysm of the carotid bifurcation at
the completion of the initial carotid stenting procedure
could be an etiology. This seems unlikely, since completion
angiography nor serial duplex examinations in the first
postoperative year indicated pseudoaneurysm formation.
The development of a pulsatile mass in the neck after
CAS, progressive skin ulceration in the neck, or sentinel
bleeding requires urgent evaluation and treatment. Patients
with head and neck cancer, radiotherapy, and prior neck
dissection may be more prone to skin breakdown, infec-
tion, or both. As CAS becomes more widely utilized,
previously unreported late complications associated with
this procedure are likely to become apparent. Continued
close follow-up is warranted in patients undergoing CAS.
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